Changes in the organization of audiological services are both imminent in the administrative sense, in view of the forthcoming Hospital Scientific Service recommended in the Zuckerman committee's report (DHSS 1968) , and necessary in the technical sense; many new techniques are now available for audiological and vestibulometric investigation (for review, see Coles 1972), and it is hoped that most, if not all, will be accepted as being well worth while clinically.
All these modern diagnostic techniques need to be embodied into National Health Service practice, but it is unlikely that even the main otolaryngology unit of a hospital area (which will often include several district general hospitals) will have all the necessary facilities. Sufficient space, money and expertise of audiological and associated (e.g. electronics) staff are unlikely to be available: indeed, an attempt to introduce fully comprehensive audiological facilities into every hospital area would be wasteful.
It is therefore necessary to think in terms of centralized facilities at regional or subregional centres. Such tiered arrangements are provided for, in general terms, in the Zuckerman committee's recommendations and seem to be recognized as necessary by the Department of Health and Social Security. More senior and highly trained staff wili be required, and this need is also recognized by the DHSS.
In one hospital region, that of the Wessex Regional Hospital Board, such a regional centre with higher grades of staff is already in operation. The Wessex Regional Audiology Centre is within the audiology research group at Southampton University. This arrangement occurred because of pre-existing equipment, facilities and staff, but it is not the ideal for regional service commitments; other centres should be in or adjacent to a hospital which has an area main unit for otolaryngology, a comprehensive assessment centre for children and a medical physics department.
My purpose now is to consider how audiology would fit into the overall picture of the Hospital Scientific Service (HSS) -not from any awareness of DHSS intentions, but from a knowledge of the Zuckerman committee's report, of the organizational changes likely to occur in the National Health Service (DHSS 1971) and of current developments in audiology.
Siting of Upgraded Audiological Services
The system is working well in Wessex, where cases are referred for detailed investigation, mainly by otolaryngologists, neurologists and local authority medical officers, from the whole Wessex region and sometimes further afield.
Another need will be the audiological investigation of persons claiming compensation for disability from industrial deafness, which is generally expected to become a scheduled industrial disease under the terms of the National Insurance (Industrial Injuries) Act. It seems probable that otolaryngology departments will have this extra workload before long. However, it is recognized by the British Association of Otolaryngologists and by the DHSS that the workload of otologists and their audiology technicians in existing hospital departments is already too heavy for them to take on this additional task. Surely the solution is to associate this new work with the regional and subregional centres, rather than to create a second type of audiological centre; there would be a great saving in cost of equipment, administration and test facilities, with many advantages in sharing of expertise, training of staff, interchange of duties, &c. The additional commitment would of course influence the number and siting of regional and subregional centres, for some would have to be in those industrial areas with a high prevalence of occupational hearing loss.
There is a further need: for more elaborate and skilled audiological services in the area main unit for otolaryngology. It might be argued that, when regional and subregional centres are set up, facilities in area main units could be cut to the basic tests of pure-tone threshold audiometry and masking procedures. However, this would not work in practice, nor is it planned; it would not encourage sufficiently good staff (even basic tests being far from easy), and regional centres could not cope with the resulting flood of work. A regional reference scheme could work properly only if existing facilities, e.g. for loudness balancing, impedance tests, Bekesy audiometry and vestibulometry, to detect cases needing more comprehensive investigation are used and extended and this is planned by the DHSS It is difficult to set criteria for reference to regional centres, but the evidence from experience in Wessex is that, with the help of their own facilities, most otolaryngologists identify the cases likely to benefit from further investigation. This ability develops further as they get feedback from the reports sent to them on the investigations performed, and mutual confidence and understanding grows between regional centres and those referring the cases.
Finally, the DHSS have plans for improving the test conditions for the basic audiometry which will still be undertaken in subsidiary otolaryngology units in the other district general hospitals of each area.
StaffStructure ofthe Hospital Scientific Service
This has the pyramidal shape illustrated in Fig 1. The base of the structure recommended by the Zuckerman committee is occupied by the technical aide; above this is the technical assistant, then the technical officer, and finally the scientific officer. The shaded areas represent what seems likely to be the status of existing staff in the audiological field.
Senior audiological staff of regional and subregional centres would presumably be of scientific officer level, though the larger centres might well have one or more technical officers as well. The more general role of the technical officer is at present far from clear, but it is likely that persons of this or of scientific officer status, training and experience will eventually provide the more elaborate and skilled technical services that are being planned for area main units in otolaryngology.
Most audiology technicians appear to be qualified already for technical assistant status. About a quarter of them, perhaps those more recently appointed, who have not yet obtained the requisite 0-level qualifications and/or attended a training course approved by the Society of Audiology Technicians and passed the examination for SAT membership, might not merit initial placement above the technical aide class.
I contend that, in the case of audiology, the base of the hospital scientific service pyramid should not be filled with technical aide posts, as there is little work in audiology that could be done satisfactorily by persons unable or unwilling to advance academically beyond this level. While the technical aide class would of course apply to most student technicians, i.e. for limited periods pending attainment of qualifications for promotion to the technical assistant class, the permanent establishment for technical aides should be very small: perhaps restricted to those doing such simple work as initial screening tests (selfrecording audiometry without masking) for compensation assessment and the most simple aspects of clinical audiologyand then only if close supervision can be provided; this is rarely possible with existing staff numbers.
To elaborate further this point, which is very important: most of the bad audiometry is being done by people of status equivalent to technical aide, who have not had a proper training and have not the general ability required for technical assistant status. Some otolaryngologists say they are satisfied with their particular unqualified audiology technicians, but they may be deluding themselves and others. In some instances this view may be expedient, in that they feel some technical staff to be better than none; here one can only TO, technical officer. SO, scientific officer agree, and so there must be provision for temporary appointments. But the fault is in the system: lack of expert and local training facilities (which the regional organization will in future provide), and lack of a good career structure leading to proper financial rewards. In other instances an otolaryngologist's apparent satisfaction may be due to the fact that he has never known the benefits of skilled technical assistance, or because the insufficiency of his own training in audiology makes it difficult for him either to train the technician or to judge the technical quality of the audiological assistance available.
Scientific and technical officers in audiology would not only be audiologists but also members of the Hospital Scientific Service, and as such possibly involved in the administration of the service in general. While being responsible to the senior otolaryngologist for the audiological services provided, the scientific and technical staff should also be members of the medical physics department, which will be concerned with organization of their training and careers and with providing the day-to-day support needed in the instrumentation field, especially in electronics.
The Zuckerman committee's report emphasizes that opportunities for research are necessary for attracting first-class scientists. They are also necessary for maintaining professional satisfaction, even though the research element of the work would be secondary to the service aspects, perhaps occupying only 10-20 % of working hours; often it might concern the clinical development of diagnostic equipment and methods, and here the electronics support would be particularly necessary.
Training andPromotion
Fig 2 illustrates the main features of entry, training and promotion. As mentioned above, most present audiology technicians seem likely to be classed as technical assistants, with some of the more junior and untrained staff as technical aides, and some of the most senior and experienced as technical officers. Promotion thereafter, for those already in the NHS, could not be so closely tied to further qualifications as it would for new entrants to the hospital scientific service; according to the Zuckerman report 'there should also be ample opportunity for advancement for the next higher class. . . by demonstrating the necessary qualities to the satisfaction of an assessment panel.. .'
Looking first at the new entry, we have at the bottom those people coming in without any educational qualifications. They will receive a technician training which, in part at least, would be common to technical staff under training for quite a wide range of posts. Up to a point this seems a good idea, and it would be practical and economical in terms of staff needed to conduct the training. On the other hand, it should not mean that a technician could be expected to carry out, and readily switch between, a wide range of duties in the scientific service. Many of the professional organizations associated with different technical activities have spoken out against such an application of the Zuckerman recommendations, and it is hoped that the DHSS has heeded these criticisms.
The major route of promotion to technical assistant class will be by further qualificationobtaining GCE 0-levels or equivalent. Of particular relevance, especially for higher grades in the technical assistant class, would be the Ordinary National Certificate (ONC) and Diploma (OND) courses in hospital sciences. Staff promoted to technical assistant will be joined by new recruits having the requisite 0-level or equivalent qualifications (or even A-levels, which do not per se qualify for a class higher than technical assistant). All entrants to this class will still need the general HSS technician training plus training in the chosen specialty.
Similarly, the main route for promotion to technical officer will be through qualification: by GCE A-levels or ONC/OND up to senior tech- nical assistant and beyond this the HNC/HND with, or including, it is hoped, further higher training in the specialty concerned for the advanced diagnostic work expected of a technical officer.
It is not clear exactly how existing audiology courses would fit into this tier, unless those leading to Manchester University's Diploma in Audiology or to Southampton University's Certificate in Medical Audiology will be regarded as equivalent to HNC/HND. There must be care to ensure that the MSc, Diploma and Certificate courses now being offered in this country lead to a sufficient level of clinical competence in the specialty, and do not provide merely an academic or theoretical training. There might be some direct entry from outside the HSS by holders of 3rd class or ordinary degrees. I dislike this idea for area main unit appointments, because of the discontent that could result from the arrival of a young technical officer, of not very high academic ability and little experience in audiology, in a post senior to persons with long service in audiology. For posts in regional centres, however, in support of a scientific officer, such entrants would have a ready place.
Any good career structure should offer possibilities of promotion from bottom to top, and there is indeed provision in the HSS for promotion beyond technical officer class, i.e. to scientific officer. This would not be an easy promotion, but at Southampton University we hope to help by allowing those who show exceptional ability and application to register for the MSc course in audiology. However, the main entry to scientific officer posts will be from outside the service by holders of 1st or 2nd class honours degrees who would then, presumably, receive a postgraduate training in audiology such as the MSc course which we are starting in October 1972. Although these entrants would not have the length of experience of in-service trained staff, they would have the academic potential and advanced specialist training which would, with time to add experience, enable them to give the first-class service needed.
Conclusioni
My aim has been to show how audiology appears to be fitting into the Zuckerman committee's plan for the Hospital Scientific Service. If it does fit in along these lines, we can look forward to its development into a worthwhile discipline in its own right and in support of otology, while in no way displacing any of the otolaryngologist's functions. This will lead to greater job satisfaction for all and to even better hospital services for otological patients.
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Development and Organization of Audiological Services
Audiology in the hospital service is now a matter of immediate concern. In this country we are fortunate in having the opportunity to make plans without immediate pressure leading to precipitate haste to meet an urgent need. This has not always been the case elsewhere: the Australian Commonwealth Acoustic Laboratory came into being largely on account of the German measles epidemic and the resulting large number of deaf children; Norton Canfield (1949) indicates that in the USA audiology and audiology centres were very greatly influenced by a wartime necessity to serve and rehabilitate auditory casualties from the armed forces. Canfield may have been the first writer to define the term audiology and to stress the need for a multidisciplinary approach in the study of normal hearing processes and the diagnosis and management of hearing disorders. It can be argued that services set up to meet specific needs might not meet the needs of the general population.
Fortunately we did not encounter the exceptional pressures which faced our Australian colleagues. Nevertheless, there are certain matters of public and political concern which must be considered. I am thinking, in particular, of noiseinduced hearing loss. Nowadays doctors must be concerned not only with curative medicine but with prevention of diseases of environmental origin. We have opportunities today as a profession, and in particular as a specialist branch, to exert influence which may spare many people considerable suffering. Many diseases of the past could not easily have been avoided if this country was to make the advances of the Industrial Revolution. Technical advances depend one upon another, and the nature of these developments meant that avoidance of atmospheric and environmental pollution was not wholly possible. The passage of a century has left us with a legacy not only of environmental waste but of ill-health.
